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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone : Penarth 300 Telegrams : ‘‘ Cement, Penarth” 
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‘Burton 3 


(SAFETY LOCK—UNIQUE FEATURE) 


*xr TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one 2 
Ph man in afew minutes and positively adjusted and safely 
locked in position, thus avoiding any possibility of 


being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 


No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 


are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.]. casings and reinforced 
concrete beams, &c. 





Approx. 
HEIGHT 
Fully Closed Fully Extended sa eee 


§ fe. 7 ia. 9 ft. 10 in. 50 
, 6 ft. 7 in. 10 fe. 10 in. 54 
x7 q 8 ft. 24 in. 12 ft. 5% in. 58 "xT 

STANDARD ‘ Il ft. O in. 16 ft. O in. 72 BEAM PROP 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.|! 
Telephone : Abbey 6483/4 
A 





Telegrams : Dubelgrip, Sowest, London 
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Handling and Storing 
BULK CEMENT 


is cheaper than paying 20s. 3d. 
for paper bags per ton of cement 


* BULK CEMENT 
HANDLING IS 
ALWAYS MORE 

EFFICIENT WITH 


FULLER- KINYON 








CONVEY Tee SYSTEM 


More than 20 per cent. of the 
cost of cement to-day is for the 
non-returnable containers. For 
this reason more and more con- 
tractors and precast concrete 
makers are arranging to take 
their cement in bulk. Fuller- 
Kinyon are pioneers in the 
economical handling of loose 
cement. Write to the address 
below for information on how 
the Fuller-Kinyon pneumatic 
conveying system can solve your 
problem and save you money. 


CONSTANTIN (ENGINEERS) LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|I. Telephone: WHitehall 6070 


(Sole licensees for the manufacture and sale of Fuller equipment in Great Britain) 
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Concrete pumped by pipeline 


Heavy Foundations for Cold Reduction Mill at 
Abbey Works for the Steel Company of Wales Limited 


Consulting Engineers: W. S. Atkins & Partners 





The Cold Reduction Millis one of the large steel 
processing elements in Britain’s major steel- 








works project for the Steel Company of Wales 

Limited, at Abbey Works, opened on 17th July LAING 
by The Rt. Hon. Hugh Gaitskell,C.B.E., M.P., 
Chancellor of the Exchequer. 





























Contractors for every class of Building and Civil Engineering work at home and overseas 
John Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 


Fixing steel reinforcement 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
cight—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 








Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 


The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™.- 


SECOND AVENUE CHATHAM KENT 
Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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CONSTRUCTED TO THE DESIGN OF 
L. G. MOUCHEL & PARTNERS LTD 


PETER LIND & COLTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.|1 


TELEPHONE 
GROSVENOR 460! (10 LINES) 
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WICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 





WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power Please write to us for interesting literature 
Winches, Portable Winches, and the name of our agent in your area. 
Brick Barrows, Safety Gates 











TAKE IT UP WITH 
%e VISIT US AT THE 


. = 
BUILDING EXHIBITION 
Nov. 14-28 « 
STAND No. 158-9 {Ly aim 
J 


WICKHAM 
ENGINEERING CO. LTD. 
(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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FRANKIPILES 


for major and minor projects 


Messrs. Fisons Ltd., Immingham 
Founded on 5,734 Frankipiles 


Consulting Engineers: Messrs. Maunsell, Posford & Pavry 


FRANKIPILES CARRY MORE TONS PER PILE 


THE FRANKI COMPRESSED PILE CO. LTD. 


30 Victoria Street, London, S.W.| 
Telephone : ABBey 6006-9. Telegrams : FRANKIPILE, SOWEST, LONDON 
SOUTH AFRICA : Franki Piling Co. of S.A. (Pty.) Ltd., Durban & Cape Town 
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KWIKFORM 


KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25 
London Office: 66, Victoria Street, S.W.1. 
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Service tunnel constructed Foundation works for large 
with standard formwork. Midland Iron Works. 


...the adaptable 


concrete formwork 


is designed to meet the widest possible variety of uses: Double or 

Single Face Work: Columns: Beams: Piers: Battered Retaining 

Walls, etc., etc. 

Patents granted or pending in all principal countries of the world. 

Descriptive schedule No. 2599 with terms for hire or purchase will be sent on request. 
(‘KWIKFORM’ is the registered trade name of KWIKFORM LTD.) 


Construction of houses in 


Formwork erected for con- ““No-Fines”’ concrete for 
struction of Silos. large Government authorities. 
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All the concrete on this superstructure 

was placed with one ACE hoist. Whatever 

you are building—a power station, factories, 

Offices, flats or houses, your choice of plant is 

most important. But most important of all is the 
hoisting equipment, the pacemaker of the job. And 
that’s where we come in. The ACE range of 
electric, petrol or diesel-driven hoists includes those with 
hoisting speeds up to 250 ft. per minute, 5/50 cwt. 
Platform Hoists, Concrete Elevating Plants, Work- 
men/Goods Hoists, Mobile Platform Hoists, 
Tunnel Hoists, Shaft Hoists, Transporters, 
Haulage Winches. Lightweight Portable 

Winches for hoisting reinforcing bars, etc. 


’ 

’ 

. 
‘ 
: 
. 
: 





FOR ALL TYPES OF BUILDING CONSTRUCTION 
R Cc E hoists 


Sale or Hire 


A.C.E. MACHINERY LTD., Porden’ Road, Brixton, London, S.W.2 
and at Brentford. Telephone : Brixton 3293 (9 lines) 
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i Cheapest in the 
CONCRETE 
ROADS long run 


Architect : R. Lewis Reynish, 
A.R.1.B.A. 


ma, WITH 
REINFORCEME 


Road at Greenwood Avenue, 
Portsmouth, for Mr. John Day, 
South Wymering Farm, Ports- 
mouth, in which McCall’s 
Matobar welded fabric rein- 
forcement was used. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH, SHEFFIELD - and at LONDON 
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GUNITE AND 
CEMENTATION 





Systematic repairs to structures 
based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


te Specialists in the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


‘CAPCO H. F. VIBRATOR 


for compacting mortarcubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 1146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator Illustrated in the 
B.S. was built in our works. 








The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus 
Full details on request. 


CAPCO (SALES), LTD. ccrcc" redsox) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WHLLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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DOUGLAS 


RIVERSLEY PARK NUNEATON 





G. ASHTON, A.M.I.C.E., M.I.Mun.E., MAGNEL-BLATON EQUIPMENT 
Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD. 


first prestressed bridge 
in the Midlands 
SPAN 60 ft. 





ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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SUPER 
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CEMENT 


SUBMARINE BRAND 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :— 


For CONCRETE 
Provides a CONCRETE of great strength 
at early dates and impervious to water, 


oll, etc., without any form of surface 
coating. 


For PAVING 
Produces a hard wearing PAVING, dust- 


less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


*3 LONDON, W.C.1 


28 TAVISTOCK SQUARE, Phone : 


Euston 1808 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


*Phone: 22480. 


LEEDS, 10 


'Grames: “Grease.” 
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Construction of Incinerator House, 

Filter House and Conditioning 

House for the Colne Valley 
Sewerage Board. 


Consulting Civil Engineers : 
Sandford, Fawcett and 
Partners 


W. & C. FRENCH, LTD. HEAD OFFICE: 50 EPPING NEW ROAD, 
BUCKHURST HILL, ESSEX Telephone: Buckhurst 4444 (13 lines) 
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D\MPCRET 


An Electrically Driven PC4 Concrete Pump. 

CONCRETE Capacities from 8 to 10 cu. yds. per hour. 

PUMP Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


@ The speed of the pump governs the whole of the concreting 
gang. 


@ Pumpable concrete must of necessity be good concrete. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 


part of the country, and invite Engineers and 


y ee ee 
YR 
THORNTON § SONS LID 


38 WELLINGTON ROAD 
LIVERPOOL 8 
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Telephone 
RIA 1877 and 





KEEPING 


CORROSION 
AWAY .... . 


wa OF Susone 


Industrial floors have + 
to be designed to re- 
sist the most violently 
corrosive proc esses. 
The illustration shows 
a five-layer floor of 
Windsor’s materials, 
scientifically planned 
to give maximum pro- 
tection. Windsor’s : 
produce a complete 
range of materials 
and preparations for proof- 
ing concrete and resisting 
corrosion. Their methods of ee | . 

carefully planned floor laying ae ‘ “or 

ensure a liquid-tight and acid-, SL \ (enact 10 sot a0 os 
alkali- or oil-resisting surface AC1D MESSTING TRE Lmao 

which will give years of service ay 


oe H. WINDSOR & CO. LTD. 


Details and advice on any 


748 FULHAM ROAD, S.W.6. Telephone : RENown 6006/7/8 
problem are gladly given. . , 
119 VICTORIA STREET, S.W.1. Telephone : ViCtoria 9331 /2 





SS ae Ss 











Oe TONS ) 
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~ —__. — When it comes to stress in tension — ~~ ~ 


. . nothing can better Isteg Steel (and 
even nature gets mixed up if she tries). Isteg’s combination 
of twist and cold working long ago established its lead in concrete 


reinforcement—50°% extra on tensile stress—30°, 
oO 


No wonder that Designers whose memories go back 


to the early days of Isteg keep on specifying it over and over again. 


ISTEG 
for Concrete SEE Koinforcemernt | 
STEEL 


ISTEG STEEL PRODUCTS LTD. (SALES) 
43, Upper Grosvenor Street, London, W.1. Tel: Grosvenor 1216 


less weight—15°, off the cost—elimination of hooks or overlengths. | 


Isteg is manufactured by Guest Keen & Nettlefolds (Cwmbran) Ltd. Cwmbran 
McCall & Co. (Sheffield) Ltd., Templeborough, Sheffield 


The United Steel Companies Ltd., Sheffield and Isteg Stee] Products Ltd 
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By appointmen: to Menufess ntl 
His Majesty The King Lend-Beswe 
The Rover Compeny Lid. 


















































The 4-wheei drive all-purpose vehicle 


Wherever buildings are going up you need something besides the 
heavy vehicles, the tractors, the bulldozers—you need the sturdy, 
speedy, versatile Land-Rover. It’s a handy vehicle for the odd jobs, 
for liaison between site and office ; and besides that, its power take-off 
(providing either belt or shaft drive) makes it a mobile power unit 


which takes rough ground in its stride and brings power to where it’s 


LAND 
OVER 


s — . 
Britain's most versatile vehicle 
MADE BY THE ROVER COMPANY LIMITED, SOLIHULL. BIRMINGHAM 


CVS-44 


wanted—right on the spot. 
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‘CHRISTIAN 
& NIELSEN i 


REINFORCED CONCRETE 





a —— 
- a 


54 VICTORIA STREET, LONDON, S.W.! 


TELEPHONE: VICTORIA 6152 
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The latest developments 








in prestressed concrete 





production have been 
adopted by ANGLIAN 


BUILDING PRODUCTS LTD. 








Send your enquiries to: 


ANGLIAN BUILDING PRODUCTS LTD. 
LENWADE Tel.: Gt. Witchingham 9! NORWICH 








AND [1k FIX 
THE SWITCHGEAR 


he ; 
WZ, 
GET that new plant into action 
quickly—speed up the fixings ! Machinery and equip- 
ment? Bolt it down same day with Rawlbolts. Screw 
fixings—wiring, lighting, pipes, switchgear and the rest— 


a” Shee <a 
“a 
fix them fast, firm and permanently with Rawlplugs. Rawl 
, I i plugs. awl- 
plugs are the world’s speediest, \ ibration-proof fixing devices FIXING DEVICE S 
—in brick, cement, concrete and all types of masonry. WRITE FOR TECHNICAL LITERATURE 
Use Rawiplug Fixing Devices where « Speed is the essence of the contract” 


THE RAWLPLUG COMPANY LIMITED - CROMWELL RD - LONDON - S.W.7 





B396 





Octosgr, 195%. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


HYDRAULIC |= \\\ oa 


BAR \a 
CROPPER 


CAPACITY 
ONE 1} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this, the Diesel Model, and also a Comprehen- 
sive Range of Concrete Vibrators, sent on request. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, 8.W.1. Telephone: Abbey 6353 (5 lines) 


SCOTLAND: 39 Cavendish St. Glasgow, C5. Tel.: South 0186. Works: Southend-on-Sea. Tel.: Lastwood 55243 








Anderson’s Concreting Paper, a 

bituminised waterproof product, is ideal for road 

or floor concreting. It prevents the water from drain- 

ing away from the underside of the concrete, and thus allows 

a uniform set throughout the thickness. Supplied in rolls 112 yards 
in length and 36 inches wide. Samples and particulars sent on request. ' 


ANDERSON’S CONCRETING PAPER ...2 


D. ANDERSON & SON LIMITED, STRETFORD, MANCHESTER FLEXPAND 


Roach Road, Old Ford, London, —3 EXPANSION JOINTING 
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General View of Plant at Rickmansworth. 


ONE OF QUR MODERN 
CONCRETE AGGREGATES PLANTS 


High-grade concrete aggregates Washed all-in Ballast 2 in. down. 


graded to any specification, and Zin. Washed & Crushed or Un- 
the most punctual delivery service crushed Shingle. 


in England, can now be given to in, Washed & Crushed or Un- 
all Contractors, Builders, and crushed Shingle. 


out concrete wesk and seed cen- Washed Pit Sand. 


struction in London and Suburbs Soft Sand. 
and the Home Counties. #; in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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Coast Protection 


Works at Clacton 
omental 


carried out by 


TRENTHAM 


* 


Building and 
Civil Engineering 
Contractors 


G. PERCY TRENTHAM -LID 


PANGBOURNE, READING.—WOOD LANE, BROMFORD, BIRMINGHAM.—NEW ROAD, 
RAINHAM, ESSEX.— PARK HALL, LONGTON, STOKE-ON-TRENT. — TRINITY HOUSE, EAST 
CANAL WHARF, DOCKS, CARDIFF 
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Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE. BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 





THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to Concrete.” 
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O° OY Te Mer ONS aOR BE 


eGLASCRETE e 


Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region), 
used effectively Glascrete (reinforced concrete and glass) mullion 
bar windows in his very striking design for Hanger Lane Station, 
shown above. 


—** there’s no need to 


; paint GLASCRETE”™ 
% 81 Queen Victoria St, LONDON. ss 


S, 
Telephone : Centra 5866 (6 lines). 














dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 








tive action of oils, grease and soda. 
“CCC Casehardening ”’ process is applied only by our trained staff and the 
result is guaranteed. 


“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 





CONCRETE 


CASEHARDENING 
CO.LTD 


CRESCENT WHARF +> BIRMINGHAM: | 


LGB. 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


prestressed and 
precast concrete 
for building and 
civil engineering = sz2ss25== 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Li 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 


COLOURS f.: 
ASPHALT 


Introducing a new range specially prepared for 
ASPHALT by the Manufacturers of the well-known 


““SHADEACRETE” COLOURS FOR CEMENT 


LET US SEND YOU SAMPLES AND PRICES OF 
BLUE ° YELLOW . GREEN . BROWN 


W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffleld 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








(:EMENTATION 


N 


a OF none ars BENTLEY WORKS, DONCASTER 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.! 
TELEPHONE: ABBEY 5726-7-8. 
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REINFORCED 
CONCRETE 


by | « % ‘¥ i 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


78 BUCKINGHAM GATE, LONDON, S.W.1. TELEPHONE: WHITEHALL 8735-6-7. 





IT MAY APPEAR ABSURD!!! 


but you Can 
concrete below 25° frost 


Important constructional work 
and housing must continue in 
frosty weather. Sealocrete 
Double Strength Premix Solu- 
tion provides the maximum 
safety available. Even for 
cement mortar for brickwork 
and cement renderings, the 
setting time of the cement mortar or cement rendering is accelerated with the 
object of enabling it to be set before the frost can get it. You can continue 
work under any conditions—and finish it in the shortest possible time. 


DO NOT RISK A HOLD-UP. STOCK UP NOW. 


by using SEALOCRETE 


DOUBLE STRENGTH PREMIX SOLUTION 


Sole Manufacturers: SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, HYTHE ROAD, LONDON, N.W.10 
Telephone : LADbroke 0015, 0016, 00/7. Telegrams : Exploiture, Westphone, London 
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TWISTEEL REINFORCEMENT LIMITED 


LONDON: 43 Upper Grosvenor Srreet, W.1. Tel: Grosvenor 1216. BIRMINGHAM: Atma Srreer, Smeruwick 40 
Tel: Smethwick 1991. MANCHESTER: 7 Oxrorp Roap, Mancuestrer. Tel: Ardwick 1691. GLASGOW: 146 
ARGYLE Street, C.2. Tel: Central 4551 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”’ TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 

VIBRATION, NOISE AND WEAR. 
THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* - * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 
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The sure Foundation 
to all good concrete 


SISALKEAFT... 


played an important part in this little bit of hustle. 


18,500 square feet of concrete broken up and all piping removed ; 
53,000 linear feet (over 10 miles) of piping relaid on sand bed and 
then SISALKRAFT, and finally enclosed in 4 inches of concrete, the 
work being carried out in two stages in 30 days. Such was the schedule 
for the reconstruction of the Ice Rink Floor at the Harringay Arena. 
Photograph by kind permission of the Chief Engineer, Harringay 
Arena Ltd., T. J. Dawes, Esq. Main Contractors: John Morgan 
(London), Ltd., and Richard Madden, Ltd. Sub-Contractors: G. N. 
Haden & Sons, Ltd. 
Such Structures Suggest 


Sole Distributors for British 5 | S A FT 


Sisalkraft Limited TRADE MARK 


J. H.SANKEY & MOVE as The Building Paper 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London 
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COPPER STRIP 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH + MANCHESTER 
Telephone: FAiLsworth 1115/6 














WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines) MEMBERS OF B.S & A.T.A. 


OUARE 


for 100°|. 


























SEND FOR 


DETAILS WATERPROOF 
CE CONCRETE 











DAMP - PROOFING LTD. 
FOR ROAD 


REINFORCEMENT | DEPTFORD Tel. TiDewsy 1466-7 LONDON, 8, 
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EXPANDED METAL PRODUCTS 
at the 
BUILDING EXHIBITION 
Olympia, November /4th to 28th 


STAND 95 row E 


The Expanded Metal Company, Limited 
Burwood House, Caxton Street, S.W.1. WHilteball 1736 
STRANTON WORKS, W. HARTLEPOOL. H'pools 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER 
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ALPHA CEMENT LTD 


PORTLAND HOUSE. TOTHILL STREET 


LONDON, S.W.1. 


Telephone - Abbey 3456. 
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4 Adjustable Steel 
fh ia WHILE . 


TRENCH 
STRUTS 


AVAILABLE IN 3 SIZES 
1’ 6 expanding to 2’ 3” 
2’ 4 * » 3 6i" 
3’ 4° 5’ 6” 


” id 





Steel 


TRENCH 
SHEETING 


Reg'd Design No. 860839 








In lengths up to 12 feet. 


For full details and leaflet, write to :— South Wharf, Paddington, W.2 Ambassador 3456 


22-24, City Road, Bristol, 2 Bristol 24595 
ACROW (ENGINEERS) LTD. 130, Coventry Drive, Glasgow, E.| Bridgeton 104! 
at one of the following addresses : Lupton Street, Hunslet, Leeds, 10 Leeds 76514 


West Stanley Street, Manchester, 5 Trafford 2965 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on stee/ shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. It can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


66 PS.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “ P.S."" Mould Com- 
pound for this class of work. 


“8.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3.” 
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brings the accuracy of 
the drawing board to the job 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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USED FOR THE NEW 150 fr. FACTORY 
EXTENSION FOR FORD MOTOR 
COMPANY LTD., DAGENHAM. 


4 THEYRE SAFE 
4. THEYRE ECONOMICAL 


4 LARGE RANGE OF 
STOCK SIZES 


Technical details 
supplied on request to:- 


Toe eitet . 
Cememelah | Behl ti oe 


PRECAST im 2 
CONCRETE ’ 


Sales: 1 Victoria Street, 8.W.1. Phone: Whitehall 2573 


worte 7Dacennam Dock, Essex. Phone: Rainham Photographs by kind permission Ford Motor Company Ltd 
s8ex) 


Midland Agent: Fabian J. M. Jackson, M.In.B.E., M.1.PL.E., 11 Leicester Road, Loughborough. Phone: Loughborough 
3781 and 3543. 56 St. Mary’s Road, Manchester, 10. Phone: FAI 2623 





1573 F 
EVODE MELLITOL 


Waterproofs AND Improves Concrete, 
Cement Renderings, Precast Stone. 
EVODE “MELLITOL”’ is specially 
designed to meet your waterproof- 
ing problems. Minimises Crazing and 
Cracking in bulk Concrete. Only I Ib. 
**Mellitol "' required to 100 Ib. of 
cement—no special mixing. EVODE 
** MELLITOL "’ is an established water- 
proofer by PATENT RIGHTS. Severe 
tests over a period of years in many 
countries have established its efficiency. 
Use “‘MELLITOL ”* and cut the cost 
for waterproofing by haif 


A new factory for Messrs. Fisons, Ltd., 
Immingham, near Grimsby. 2,500 cubic 
yards of reinforced concrete basements of 
Pump Houses, Pits, etc., Waterproofed 
with EVODE **MELLITOL'’—Patented Con- 
crete Waterproofer and Improver. General 
Contractors Messrs. A. Monk & Co 
Ltd., Civil Engineering and Building Con- 
tractors, Padgate, Warrington 


PATENTED 


CEMENT WATERPROOFER 


EVODE LIMITED, GLOVER STREET, STAFFORD. Tel: 1590-!-2. Grams : EVODE 
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The old ovder changeth yielding place lo neu” 





BOROUGH OF STOCKTON. ENGINEER: G. GOWAN, A.M.1.C.E., M.1.MunE., ARCS 


The reconstruction by Tarslag of the bridge carrying the 

trunk road A.I9 over the Stockton-Darlington line 

involves dismantling one of the earliest railway bridges in 

the world. Built by T. Richardson & Sons, Hartlepool 

Iron Works, in 1851, the passing of this century-old bridge 

and the erection of the new will not be without interest 
to engineers and historians all over the world. 


TARSLAG 


LIMITED 


CONTRACTORS TO ADMIRALTY, AIR MINISTRY, MINISTRIES OF 
WORKS, SUPPLY, AND OTHER GOVERNMENT DEPARTMENTS, 
MUNICIPALITIES, COUNTY COUNCILS, ETC. 
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EDITORIAL NOTES 


Proposed Metric System in Great Britain. 


ONE of the recommendations of the Committee on Weights and Measures Legis- 
lation is that the Imperial system of measurement should be abolished in favour 
of the metric system, the change being made during a period of about twenty 
years. As is pointed out in the report of the Committee (published by H.M. 
Stationery Office, price 3s. 6d.), both systems are legal in Britain at present, 
although the metric system is not used domestically or extensively in trade other 
than in the scientific industries. Whereas the metric system is used generally 
outside the English-speaking countries the Imperial system is used in most 
English-speaking countries including the United States of America, although some 
of the standards in the United States differ in magnitude from those bearing 
the same name in Great Britain. The metric standards in this country differ 
very slightly from those in use on the Continent, as do also those used in the 
United States, and the metric standards in Britain and the United States are not 
identical. There is therefore a lack of harmony between systems that are 
superficially in agreement, and for this reason the Committee deems it essential 
for this country, if possible concurrently with the United States of America, to 
adopt the international metric standards in place of the present Imperial or 
national metric systems. 

In more leisurely days there was less need to simplify methods of measure- 
ment, and it was probably not until the present century that the advantages of 
the metric system were strongly advocated in Great Britain. The British nation 
was then much more insular than it is to-day, and it was perhaps excusable that 
a nation of great empire builders and the leaders of industrialisation should expect 
other nations to adapt their ideas to the British. A view of the last century 
is expressed by Professor Rankine in one of his rhymes (for Rankine wrote verse 
as well as works on mechanics). The rhymes are entitled “ The Three-foot 
Rule *’ and the first two verses are : 


When I was bound apprentice, and learned to use my hands, 

Folk never talked of measures that came from foreign lands : 

Now I'm a British workman, too old to go to school ; 

So whether the chisel or file I hold, I'll stick to my three-foot rule 


Some talk of millimetres, and some of kilogrammes, 

And some of decilitres, to measure beer and drams; 

But I’m a British workman, too old to go to school, 

So by pounds I'll eat, and by quarts I'll drink, and I'll work by 
my three-foot rule 


October, 1951 





PROPOSED METRIC SYSTEM IN GREAT BRITAIN. (CONCRETE 


Whether Rankine was expressing his own views or those of most of the people 
of eighty or so years ago we do not know. But aversion to a radical change 
which will cause much trouble, and particularly if it calls for mental effort and 
affects everyday life, is a natural reaction which is as evident to-day as it has 
been throughout history, and we may expect as much opposition to-day as ever 
before to a proposal to change standards of measurement that have been in use 
for centuries. English-speaking nations are becoming accustomed to the use of 
metric measurements in some directions, such as kilowatts in electricity supply, 
metres in some sports, cubic centimetres in engine capacities, and so on, but 
these are accepted grudgingly and are meaningless to most people until they have 
been converted to yards or horsepower, or in the case of kilowatts remain mean- 
ingless unless an attempt is made to convert kilowatts to other measurements. 
It is a waste of time and mental effort to work or think in terms of one system 
and then to convert the results, and it will often happen that the converted results 
are unpractical. English-speaking users of the metric system should be so 
familiar with it that it is as natural to think in this system as in the Imperial 
system. Engineers are not unfamiliar with the metric system because it is used 
in technical literature on the continent and in physics and chemistry, and it is 
common for laboratory tests of materials to be expressed in the metric system. 
[he use of decimals certainly eases calculation, and decimals are invariably used 
in calculations in the Imperial system in structural engineering. 

The use of the metric system in Great Britain has now been advocated for 
many years, and there is no doubt that when they were accustomed to it the 
wives and workmen, the shopkeepers and manufacturers, would appreciate its 
simplicity as much as do scientists and mathematicians. The advantages of the 
system have been pressed often in the past and ignored by successive governments 
in easier times, for the dislocation that it would cause has always led to the 
rejection of the proposed change. Indeed the ardent people who advocated the 
change were often looked upon as fanatics whose proposal was unpractical. 
Such a change, which was considered unpractical in the past, may well be thought 
to be impossible in the foreseeable future. A period when the nation is making 
armaments against time and when an increase in exports is an immediate and 
vital necessity is hardly the best time to change our standards of measurement, 
with the consequent delay and confusion not only while the change is being 
made but for as long as machines and goods made to the present Imperial standards 
are in use. In the past such proposals have met with little public approval because 
of their cost and also because of the desire of any one generation not to cause 
so much trouble in its own time for the benefit of the next generation. It is 
likely that this report will be met with the same reservations, and that the 
difficulties of our times will be sufficient reason for leaving the choice to the next 
generation, who can pass it on to the succeeding generation if it so desires. The 
metric system would be a great boon to the country to-day if a previous generation 
had had the courage to make the change, but it is not likely that the present 
generation will think it wise to risk disorganisation now for the sake of making 
life easier for posterity. We may not work so hard or live so well as Rankine’s 
British workman, but British resistance to change is as strong as ever. 
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(& eet Eo THE RESISTANCE OF PRESTRESSED BEAMS. 


The Ultimate Resistance of Prestressed 


Concrete Beams. 
By P.W. ABELES, D.Sc. (Vienna). 


TueE factor of safety of a beam is the ratio of the ultimate moment of resistance 
to the moment of resistance at working load. For a prestressed concrete beam, 
the factor of safety cannot be derived from the resultant stresses at working load 
because these stresses are composed of the effective prestress (compressive or 
tensile) and the stresses due to the working load, and are based on a rectilinear 
distribution in an elastic homogeneous material. 

At failure, however, the concrete beam is cracked and in a plastic state and 
the condition of stress is entirely different. Consequently it is necessary to 
investigate separately the stresses at working load and at failure. In this article 
the ultimate resistance to bending is considered, and it is intended to deal with 
the elastic state in a later article. The terms “ under reinforced’ and “ over 
reinforced,’’ which are commonly applied to beams in which failure is due primarily 
to failure of the steel and concrete respectively, are used with these meanings 
in the following. 

The magnitude of the factor of safety required depends on whether the 
resistance of the steel or concrete is considered. A factor of safety of two should 
be sufficient for the tensile resistance, but 2-5 to 3 is required for compressive 
resistance because the strength of the concrete is not known accurately and 
may vary greatly. It may be better to use different load factors for the dead 
and live loads, for example, with regard to the steel 1-5 for the dead load and 
2°5 for the live load and similarly increased values with regard to the concrete. 
The same value (FS = 2) can be used for the steel and concrete if the com- 
pressive strength of the concrete is reduced to the lowest probable value by in- 


;' 2 2 
cluding a reduction factor of (= 0-8) or ~ (= 0°67). 
2° 


The two common methods of prestressing, which must be considered separ- 
ately, are (1) Pre-tensioning, that is when the wires are stretched before the con- 
crete is placed and released after the concrete has attained sufficient strength, and 
are bonded to the concrete, and (2) Post-tensioning, that is when the wires or bars 
are stretched when the hardened concrete can resist the compression applied by 
the anchors at each end, the wires not being bonded to the concrete at the time 
of stretching. Professor R. H. Evans * then was probably the first to describe the 
difference in behaviour of beams with bonded and non-bonded wires. Beams 
with pretensioned wires and beams in which post-tensioned wires are efficiently 
bonded to the concrete by grouting are considered as beams with bonded wires. 
Beams with post-tensioned wires without grouting or with inefficient grouting 
are considered as beams with non-bonded wires or bars. 

With bonded wires, failure occurs as in an ordinary reinforced concrete 
beam. The magnitude of the prestress in an under-reinforced beam has little 
influence on the ultimate load. High-strength steel wire has generally no distinct 
yield point and, if the percentage of steel is low and the wires are small, a stress 


® Relative Merits of Wire and Bar Reinforcement in Prestressed Concrete Beams.” 


Journal ot the Institution of 
Civil Engineers, February, 1942. 
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that by calculation is equal to or exceeds the tensile strength will be reached 
because the greatest extension of the wires occurs only at the cracks, that is 
only for a fraction of the length of the beam. At failure, the neutral axis rises 
considerably, due to either a tensile fracture of the wires or excessive elongation 
of the steel, followed by crushing of the concrete. The minimum load that will 
cause failure can be determined, and considerable deflection and cracking indicate 
that failure is imminent.' Failure of an over-reinforced beam with bonded wires 
is due to crushing of the concrete without substantial elongation of the wires, 
and occurs suddenly when the deflection is relatively small and cracking does 
not indicate immediate collapse. The magnitude of the load that causes failure 
is doubtful and depends on the strength and plasticity of the concrete and shape. 
The crushing strength is about equal to the prism strength, which may be from 
60 per cent. to go per cent. of the cube strength. 

In a beam non-bonded post-tensioned wires or bars act as an independent 
tie, freely extending between the end anchors, and do not fracture. The calculated 
stress at failure is consequently never so great as the tensile strength, since ex- 
tension of the wires exists throughout the length of the beam. Failure of the 
beam is always a result of the crushing of the concrete as a consequence of the 
great deflection, the amount of which depends on the initial prestress, the stress- 
strain relationship of the wire, the strength and plasticity of the concrete, and the 
shape of the moment diagram. The percentage of steel, which has a particular 
influence with bonded wires and distinguishes under-reinforced and over-reinforced 
beams, is of minor importance in a beam with non-bonded wires, and the. size 
of the wire or bar is not restricted, but the elastic limit should be high to avoid 





excessive extension. 


Design Formule for Beams with Bonded Wires. 


In view of the difference in behaviour of beams with bonded or non-bonded 
wires, it is impracticable to devise a formula for the design of all beams, but 
it is possible to adopt the same principal formule and use different values of the 
maximum stress in the wires at failure. In this journal for June, 1946, the writer 
gave a formula based on the condition at ultimate load for the calculation of 
the total area of reinforcement (A,) composed of stretched wires (A;,) and un- 
stretched bonded wires (A,,). The formula can also be stated as 

M,,.FS 


A, = A, + Ay ; s ; ~ 
t ts te at 


p mar 
in which M,, is the bending moment due to the design load, FS the factor of 
safety, and ¢,,,,, the tensile stress in the steel at failure. The lever arm a, is that 
of a cracked section assuming a rectangular distribution (plastic) of stress 
¢,, that is the prism strength. Tests show that this simple approximation? is 
reliable for under-reinforced beams, and that in stretched and unstretched wires 
up to 0-2 in. diameter, if the bond is efficient, ¢,,,, is equal to the tensile strength 
of the wire (¢,,). Otherwise, with bonded unstretched reinforcement, t,,,, iS 
85 per cent. to 100 per cent. of ¢,,, the proportion depending on the efficiency 
of the bond (which depends on the size and surface of the wire), the stress-strain 
characteristics of the steel, and the strength of the concrete. For post-tensioned 
grouted wires ¢,,,,, may be between 75 per cent. and 100 per cent. of ¢,, depending 
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on the efficiency of the bond due to the grout. 
point, ¢,,,, is the yield-point stress ¢,. 


PRESTRESSED BEAMS. 





If the wire has a definite yield 
Note that @tnar Ay = Myx. 


mar 


Balanced Design with Bonded Wires. 


The boundary between under-reinforcement and over-reinforcement, that is 
the condition of “‘ balanced design ”’, is not readily established, but it is important 
to have some idea of the boundary condition because of the different behaviour 
of the two types of beam. Safe limiting conditions for the balanced design of 


a rectangular beam can be determined as follows. Let A, be the area and # 


, 100A, 
then p bd 


It is assumed that the compressive stress in the concrete is equal to c,, (considered 
to be 0-6 of the cube strength c,) and is constant from the compressive edge to 
the neutral axis, the depth , to which is assumed not to exceed half the effective 
depth d. Any prestress effective in the compressive zone at failure must be 
deducted from o-6c,. The greatest resistance C,,,, which can be developed in 
the concrete is 0-3bdc,. For this condition m, is 0-5d and 4,,,, is 0-75d, and 
the moment of resistance M,,,,, for the balanced design is 0-75dC (Fig. 1), 
that is 


the percentage of reinforcement required for balanced design ; 


max 


M wax o°225bd*c, . ‘ , : . & 
In a beam with pre-tensioned wires the ultimate resistance 7, of the steel is 
Ajt,,, or generally 
(Aj, 
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in which K, varies from 0-85 to unity. In a balanced design, C,,,,. = T,, if 
the factors of safety for the steel and concrete are equal. 

In a beam with efficiently-grouted post-tensioned wires, the ultimate resist- 
ance of the wires is generally (A;,A, + A,,K,)t,,, in which K, is from 0-7 to 
unity depending on the efficiency of the grout. All considerations of bonded 
conditions relate only to wires, since test data of bars are not available. 


Table I gives values of the factors K, (= “*), K, (=), ana K,{ = 
able gives values of the factors A, a} 3 F , and K,f = VV 


mar 


° - ult ~ . 7 
for various values of K, ) If 7, is less than C,,,,. the beam is under- 
mar 


reinforced, but if greater the beam is over-reinforced and M,,, = M.,,,,, for which 


az 


: - M 
formula (2) applies. Fig. 2 shows the value of bd? plotted against A,, which 
WA“C., 


I00. 1, 
bd 


the assumption in Fig. 1 for balanced design, is 


100A, 3 a 


ba ; ; : — 


mar 


can also be considered as the ratio of p ( 


) to #, which, in accordance with 


Curves are given for the ultimate and permissible loads. Thus the permissible 
bending moment for safe balanced design is 0-oghd*c, and 0-075)d*c, if FS is 
° p 
2°5 and 3 Tespec tively, the corresponding values of K, or 3 being 0°735 and 0586 
’ P 
, , » 4K,K, , 
as indicated in Fig. 2. These values are obtained from K, , on which 
J 
K K 4k 
P , , 1 Tr , 1 
Table lis based. Since K, a * - . Therefore K, I 
2 4 3 \ 


nder 
reinforced 
ams 


Limit F Sconerete 


Limit :  Sconerete 


Balanced design 
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The percentage of steel for balanced design is reduced to 
22-05¢,, 


0-735) = = 


maz. 

_ 17°58¢, . 

for FS = 2-5, and to 0-586) = for FS = 3. If c, = 7000 lb. per square 
mar, 

inch, and ¢,,,,. = ty. = 224,000 lb. per square inch, from (4) ~ is 0-94 per cent. 

for actual balanced design, but is reduced to 0-69 and 0°55 per cent. for safe 

permissible balanced designs with FS equal to 2-5 and 3 respectively. 

In the foregoing the magnitude of the initial prestress is disregarded, which 
is justified for a beam for which K, is small (even if the prestress is very small), 
or if the value of K, approaches unity provided that the initial prestress is from 
O-6t,, to 0-7t,,. There is a possibility that, for values of K, approaching unity, 
lower values of M.,,,,, apply if the prestress is below o-64,,,. At present, although 

bat - Bo c ah tina 

- Pee r sie Wes 
T f - = — | 
day a-day- Sf Cult*B2df.cp 
! 


— j= - 








| —» 
Tutt Cult Tuit"KiCmdx _| 
At | Cmax*0'S. Be d.cp 
38) (NOMINAL) 


Fig. 4. 


there are no data available regarding this matter, the possibility of such a reduction 
of the maximum resistance if there is a small prestress should not be overlooked. 


I-Beams with Bonded Wires. 


It appears to be permissible in an under-reinforced I-beam (Fig. 4) to assume 
the stress in a shallow top flange to be greater than o-6c,,, depending on the actual 
prism strength, even up to, say, o-gc,. It may be justifiable to use a greater stress 
than o-6c,, say, 0°75¢,, if exact data are not available. Table 1 can be applied 
to I-beams by calculating a nominal maximum value of M,,,,, from 0-375B,d;z,¢,, 


r 


dy. . 
while the actual maximum value for depth d, and lever arm d,,, - is given 
? 


Munoz = By ai( 4, a Jen 


0-75c,, the nominal value is 0-28B,d?,,c,. 


u 


Beams with Non-bonded Wires or Bars. 


Since the greatest stress in the steel at failure is governed by the greatest 
extension, it mainly depends on the stress /, in the steel at the time when the 
force is applied to the concrete. In beams with post-tensioned wires or bars, 
the force is transmitted from the wires or bars to the concrete by the anchors, 
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and not by bond as is the case with pre-tensioned wires or bars. 
safe value for ¢,,,,. 18 0°75t,,,,and T,» is then 0°75A (jt, . 
smaller values of ¢,,,, should be assumed. 


mar 





If p, is 0-O5t,y a 
If p; is less than 0°65 t,,, 
The governing factor is the maximum 
elongation A/ possible, and ¢,,,,,, — ~; should in each case correspond to the same 
strain (Fig. 3). However, asimple and safe approximation is that t,,., =~;+0°It,,, 
which gives a more unfavourable condition for low values of , but shows that 
it is not advisable for the initial prestress p; to be too small. 


Generally, there- 
fore, the tensile resistance is given by 


Twit. An( Pp + O'My.) + KyAttun (5) 


It is seen that unstretched well-bonded wire is much more efficient as regards 
the ultimate stress than non-bonded wires or bars with a small prestress. Table I 
can be used for the design of beams with non-bonded wires, but the reduced 
value of 7,,, must be used. 


Examples. 
RECTANGULAR BEAMS.—Assume d = 12 in., 6 = 6 in., c¢ 
square inch, and ¢,, = 100 tons per square inch. 


Then c, = 0°6c, = 5400 lb. per square inch. 


« = 9000 Ib. per 
All wires 0-2 in. diameter. 


Craz, = 6 X 6 XK 5400 = 194,000 lb. = 86-8 tons. 
M az, = 0°225 X 6 X 12% X Q000 = 1,750,000 in.-lb. 


(a).—Provide ten wires pre-tensioned (A, = 0-314 sq. in.). 


Tt. 

TT.» = 31°4 tons. K —— 0-362. From Table I, 

ult 1 ( « 
mar 
Mun, = Tw.(K34) 31°4 X 2240 X OO! X 12 768,000 in.-lb., 

or Myy = KyM nar. 0°438 X 1,750,000 766,500 in.-lb. ; 

31°4 X 2240 ; 
or directly, a= = I0°QI in., and 

2 X 0 X 5400 


My = 31°4 X 2240 X 10°91 = 767,400 in.-lb. 
(b).—Provide twelve wires pre-tensioned (A,, = 0-377 sq. in.), and eight wires 


not tensioned (A,, = 0°251 sq. in.). Assume K 0°95 


u 


T 4, = (0°377 X 100) + (0-251 X 100 X 0°95) = 61°5 tons. 


O15 


K, 86-8 0-708 ; Mun = 0°777 X 1,750,000 ,300,000 in.-lb. 
50° 


(c).—Provide 48 wires pre-tensioned (A 1-507 sq. in.). 
T 44. = 1507 X 100 = 150-7 tons, which is greater than C,,,,. Therefore the 
beam is over-reinforced and M,, = M,,,, = 1,750,000 in.-lb. 
(d).—Provide 24 wires post-tensioned and not bonded (A; = 0-754 sq. in.). 
Assume p, = 68 tons per square inch and K, = 0°75. 
Tun, = 9°754 X 0°75 X 100 = 56°5 tons. 


-« 
i. «= 


e 
= o’O5I. 
86°8 9 


My, = 0°727 X 1,750,000 = 1,272,000 in.-lb. 
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(e).—As (d) but p, = 40 tons per square inch. ¢ 
tons per square inch. 
Twte.= 9°754 X 50 = 37°7 tons. 


37°7 


Ka = 96.8 — 97435: 


= 40 + (O'I X 100) 50 


mar. 


M,y = 0°516 X 1,750,000 = 903,000 in.-lb. 


I-BEAM (Fig. 4).—Assume that d= d,, = 12 in., B, = 8 in., dy = 4 in, 
= 2 im, ¢ 8000 Ib. per square inch, c 6000 lb. per square inch, 
t 


K,, = 1 for unstretched wires because good bond is assured, and FS = 2 for 
steel and 2-5 for concrete. Determine the cross-sectional area of wires required. 


u Pp 


t.4 == 120 tons per square inch, 


mar, 


(a) To resist the maximum permissible bending moment. 
d, 
d 10 in. 


« 


min 


Cun. = Bdjc, = 8 X 4 X 6000 = 192,000 lb.; a 


Permissible bending moment M,, due to the working load 
‘. a 


mar min, 


FS ccna 2°5 


(FS ctee1)M , 2 x 768,000 
. A +d. - 0°57 sq. in. 
' ’ _ Gin l 10 X 120 X 2240 37 $4 


min mar. 


192,000 X I10 , 
768,000 in.-lb. 


(b) To resist bending moment M,, of 500,000 in.-lb. 
A nominal M,,,,, for a rectangle must be computed. Since c, = 0-6c, = 6000 
Ib. per square inch, the nominal value of c, is 10,000 lb. per square inch, and 
M nor, = 0°225 X 8 K 12? X 10,000 = 2,590,000 in.-lb. 
Tu. (FS 
; M 2,590,000 


mar. a” mar 


value of A,;, from Table I, is 0-903. Therefore 


)M,, 2 X 500,000 


, st » : 
K, = 0386; the corresponding 


(FS.1)M,, 2 X 500,000 
si i Ay, ” , : = 0°333 Sq. In. 
K,dt 0°903 X I2 X 120 X 2240 


mar 


Tests. 


Tests made by the writer in association with Mr. C. H. Hockley at the Brixton 
School of Building show that these formule give safe results. In addition to 
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TABLE II.—COMPARISON OF CALCULATED RESULTS WITH TESTS 
Beam No. 


No. of Total 
stretched Bonded 
wires Unbonded . 


No. of unstretched wires 
At cS an ee 0-0168 0-0168 


da “a ae a ee ee oe ee 3°75 3°75 


Initial stretching force Pj; . : 1900 1900 2100 Ib 
Initial tensile stress pj a I 3,000 113,000 125,000 t square inch 


Cube strength cy of concrete 
time of test ‘ , , ‘r square inch 


Failure load W wit 
Maximum deflection 
Number of cracks in beam 
Mult 10H ult. + M,* . 


VW test 
ii By calculation 
Vuit. by test 

Mut. by calculation 


*M, ist 


some beams tested in 1949 and 1950,* three beams (Fig. 5) were tested in 1951. 
The beams were prestressed by No. 12 gauge wires (0-0084 sq. in.) having a tensile 
strength of 138 tons per square inch. (The stress in some test pieces of wire 
which broke at the grips was less.) Comparison of the calculated and actual 
ultimate moments of resistance are given in Table II by permission of Mr. D. A. G. 
Reid, the Principal of the School. The calculations are as follows. 


BEAM No. 1.—C O73 X 3°75 X 2 x 63500 15, 


300 Ib. 
. . 3 1900 , 
375° X 6800 43,100 in.-lb. p, 62 113,000 lb. per square inch. 
O-OIbe - 


An arbitrary safe value of ¢,,,.,. is p;+0°It,,y» =113,000+ (0-1 X 310,000) = 144,000 lb. 


, o , fe 2420 
per square inch. Tn 00168 X 144,000 2420 lb. K, - 0158; 
( mar 15,300 


from Table I, Ky = 0-201; hence M,, = 0-201 X 43,100 = 8660 in.-lb. 


Beam No. 2.—C,,,, and M,,,, are as for beam No. 1; ¢ 310,000 lb. 


mar - ’ yee 


* “ Small Scale Demonstratior 
Structural Engineer June 
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5210 


per square inch, and 7,,, = 0-0168 x 310,000 = 5210 lb., K, = —— 


and K, = 0-414. Hence M,, = 0-414 X 43,100 = 17,850 in.-lb. 
BEAM No. 3.—C,97 = 0°3 X 3°375 X 2 X 8040 = 16,250 lb. M = 0225 


- mar 


X 3°375* x 2 x 8040 = 41,100 in.-lb. Ty = 2 * 5210 = 10,420 lb., which is 


:; : ; . . 10,420 
twice the value for beam No. 2 corresponding to K, = 1. AK, = ; 0-641 ; 
10,250 


K, = 0-717. Hence M,, = 0-717 X 41,100 = 29,500 in.-lb. 


This article is in general agreement with the “ First Report on Prestressed 
Concrete " published by the Institution of Structural Engineers, September, 1951. 


Notes. 

(1)—There are two exceptions when failure of an under-reinforced beam may 
occur suddenly, namely, when the precompression is so great that cracking and 
failure occur simultaneously, that is the beam is over-prestressed, and when the 
percentage of steel is so small that after cracking of the concrete the wires are 
incapable of resisting the tensile force. Consequently the percentage should not 
be less than 0-15 (related to the width at the bottom) if the wire has a tensile 


; , BD a 
strength of 100 tons per square inch, or if the strength of the wire is ¢,, tons 


per square inch. 

(2)—There are several methods of design such as those, based on the ultimate 
strain of the concrete in compression and of the steel in tension, of Professor 
A. L. L. Baker (Journal of Institution of Civil Engineers, February, 1951) and 
Mr. J. W. H. King (this journal, September, 1950). The latter method is based 
on the average elongation measured over one or more cracks. If the steel is 
bonded to the concrete the average strain does not represent the maximum strain 
on which failure depends and which occurs in the cracks. In the writer’s view 
it is possible to obtain a relationship between the average and maximum steel 
strains only for beams of the same cross section and made with the same concrete 
and having wires of the same quality, size, and strength. Extensive research 
would be required to obtain reliable design data. Consequently, only approxi- 
mations are possible at present, and the simplest solution seems to be preferable. 


Proposed Concrete Dam in Ceylon. 


TENDERS are invited for hydro-electric works at Watawala, Ceylon, including the 
construction of a mass concrete dam 730 ft. long and 130 ft. high. Further informa- 
tion may be had from the Crown Agents for the Colonies, 4 Millbank, London, S.W.1, 
the reference number CRE(IB)71489/51 should be quoted. 








PLASTIC HINGES. 


Plastic 


Professor of 
the Imperial 
rechnology) 


ProFressor A. L. L. BAKER 
Concrete Technology at 
College of Science and 
writes : 

I have read the Editorial Note of your 
September number with great interest, 
and would like to contribute a few com- 
ments 

Recent research has shown that in 
beams the rotation of plastic hinges is 
mainly due to yield of the reinforcement, 
which is accompanied by a rise of the 
neutral axis. The rotation afforded by 
the plasticity of the concrete is small in 
comparison Provided that the neutral 
axis rises sufficiently before the concrete 
in the compressive zone fails by crushing, 
adequate rotation can be provided and 
the difficulties of calculation that you 
suggest exist in connection with tee- 
beams thus disappear. 

Columns and members of frames sub- 
jected to compression only, particularly 
those in which the eccentricity of the 
direct force is small, present greater 
difficulty because rotation of plastic 
hinges which may form depends on the 
difference of strain which can develop in 
the concrete the section 


across Tests 
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Hinges. 


are now proceeding to try to find ways of 
adjusting reinforcement and _ binding 
locally which will ensure that sufficient 
difference of strain can develop before 
failure takes place. 

Reinforced concrete frames, it is antici- 
pated, may therefore have an advantage 
over structural steel in the application of 
the plastic theory. The positions of 
plastic hinges will be assumed at suitable 
points and reinforcement adjusted locally 
until the elastic flexural stiffness of the 
members and the available plastic rota- 
tion of the hinges are within the required 
limits. Also it is not difficult to calculate 
approximately by moment distribution, 
applied to the results obtained by the 
plastic theory, the stresses under working 
load to ensure that cracking will not 
occur 

There should be 
adherence to 
plastic theory. 


no narrow or rigid 
either the elastic or the 

Each should be used with 
intelligent discrimination when it is 
appropriate Further research, it is 
anticipated, will extend the useful appli- 
cation of the plastic theory by simplifying 
calculations and more precisely evaluating 
factors of safety 


Book Review. 


** Rustungsbau."’ By H. Kirchner and Adolf Miillenhof 
Lubeck. 2 vols Berlin: Wilhelm Ernst & Sohn 
1951. Prices: Vol. 1, 21.50 D.M.; Vol. II, 16.50 D.M.) 

VoLuME I deals with the principles of 
calculation and design of staging for 
bridges. Data on the strength of materials 
and permissible stresses are given, and 
constructional details are treated in great 
detail. Stagings for use where clearances 
are required to maintain traffic on rail- 
ways and waterways are discussed in 
detail with many examples. Staging for 
fixed steel-girder bridges with horizontal 
and curved booms, for arch and suspension 
bridges and for the movement of bridges 
are dealt with. The use of boats for 
floating bridges into position is referred 
to, and methods of lifting bridges are 
discussed. 

Volume II describes centering for con- 
crete arches, separate sections dealing 
with the use of struts and braces, fan- 
shaped arrangements of timbering, staging 


5 


supported on posts, trestles, and timber 


304 


piles, and combinations of staging and 
trusses. Methods of erection and removal 
in each case are considered, and useful 
information is given on auxiliary staging 
required for the transport of building 
materials and the movement of cranes. 

Clear illustrations with details and 
sizes of the members are a feature of the 
book. 


Publication Received. 


‘First Report on Prestressed Concrete."’ 
Institution of Structural Engineers. 32 pages. 
Price 3s. 6d 


The 
1951 


Airfield near Bedford. 
AN airfield is to be built at the National 
Aeronautical Establishment near Bedford 
at a cost of more than {£3,000,000. The 
contract has been awarded to Messrs. 
John Laing & Son, Ltd. 


October, 1951. 





CR) 


CONSTRUCTION OF 


A LARGE JETTY. 


Construction of a Large Jetty on Southampton 
Water. 


PILE HAMMERS OF 4 TONS AND 8} TONS. 


THE construction of the jetty for the new 
refinery for the Esso Petroleum Co., Ltd., 
at Fawley on Southampton Water, re- 
quired the use of unusual equipment, 
some of which was floating. The design 
of the jetty was described in this jour- 


fr BACK SMITHS 
AJ sno 


Fig. 1.- 


nal for September, 1951. Briefly, the 
main structures comprise a_pierhead 
trestle 2470 ft. long in continuation of 
which there are two mooring dolphins 
at each end connected to the pierhead 
trestle by catwalks. The distance be- 
tween centres of the outer mooring dol- 
phins is 3200 ft. On the seaward side of 
the pierhead trestle are four berthing 
islands, and on the landward side a trestle 
connecting to a pump-house area and an 
approach 1900 ft. long. The pierhead 
trestle, berthing islands, and connecting 
trestle are built with 32 in. cylindrical 
hollow precast reinforced concrete piles, 
reinforced concrete caissons of 36 ft. and 
40 ft. diameter, and precast frames. 


October, 1951. 


The approach is carried on 16-in. by 14-in 
precast piles. The extensive temporary 
works included a casting yard and an 
embankment and trestle carrying a rail- 
way from the yard to works off the land, 
where the caissons were constructed. 


Plan of Casting Yard. 


Casting Yard. 


The casting yard (Fig. 1) was on a 
levelled site about 1000 yd. from high- 
water line and adjacent to a road and 
railway, a standard-gauge siding from 
which ran into the yard. Timber and 
other stores were unloaded on one side 
of the siding and reinforcement on the 
other side where there was a siding from 
the site railway. There were four prin- 
cipal casting areas. One of these was 
41 ft. wide and had nine parallel beds 
about 600 ft. long for the cylindrical piles. 
An area of the same width had twenty 
parallel beds about 230 ft. long for the 
rectangular piles, and another about 
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350 ft. long was used for casting the large 
frames. A smaller area was used for 
casting struts, beams, and gangways. 
At one part of the yard, small concrete 
blocks to be used as distance-pieces for 
spacing reinforcement were cast, two men 
being employed solely on this work. 
The paving of the casting yard was gen- 
erally a 6-in. concrete slab. Each of the 
two lines of main beds was spanned by 
two 458-ft. travelling gantries carrying 
10-tons chain-blocks. There were also 
two 4-tons mobile cranes. A boiler sup- 
plied steam for heating the castings in 
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A LARGE JETTY. 


trestle, the railway was a double track 
(Fig. 2) carried on steel beams supported 
on timber-pile trestles at 20 ft. centres. 
The tracks, between which there was a 
6-ft. gangway, were at 15 ft. centres 
The piles, of which there were 420, were 
12 in. square and 70 ft. long, and were 
driven by a 2-tons drop-hammer in a 
cantilever frame with a leader for each 
row of piles. 

Near the site of the jetty, a branch led 
to a pontoon from which aggregates and 
cement were loaded on to barges carrying 


mixing plants. A branch also led to a 


oe 145 
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Fig. 3.—Rectangular Piles on Site Railway. 


winter, and a 115-cu. ft. compressor sup- 
plied air for cleaning out the moulds. 
Power-driven machines were used for 
bending reinforcement, and equipment 
was provided for butt welding the long 
bars in the piles. The quantity of con- 
crete cast daily when the yard was fully 
in operation was about 50 cu. yd. 


The Site Railway. 


The site railway had a gauge of 3 ft. 
and comprised about 2 miles of track. It 
extended as a single track, on an embank- 
ment alongside the pipe-line across the 
low-lying ground, from various sidings in 
the casting-yard to the shore. From the 
shore to the terminus behind the pierhead 


berth 100 ft. by 42 ft. where the cylin- 
drical piles and precast frames were loaded 
on to barges, which were towed to the 
driving positions. There were two fixed 
gantries spanning the track and barge- 
berth, each carrying a t1o-tons chain- 
block which enabled the concrete mem- 
bers to be picked up at two points and 
placed on the barge (Fig. 2). Another 
branch proceeded to the berths where the 
caissons were cast. 

Materials were transported on the rail- 
way in 1}-cu. yd. side-tipping skips, of 
which there were twenty-four. Long 
concrete and steel piles, frames, and 
similar long pieces were transported 
on double-bogies. Four 5-tons and one 
3-tons Diesel locomotives were used. 
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Concrete Plant. 


Much of the concrete was supplied from 
a mixing plant operated by Messrs. Foster 
Wheeler, Ltd., about a mile from the new 
refinery and casting yard. At this plant, 
which was described in this journal for 
May, 1951, air-entrained concrete was 
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The two floating mixing plants previ- 
ously mentioned were each on a barge 
carrying fine aggregate, coarse aggregate 
of two sizes, andcement. At the forward 
end was a mixer and a crane for handling 
skips of concrete. The materials were 
measured in boxes. The smaller floating 
plant, seen on the left in Fig. 4, was used 


Fig. 4.—Driving Rectangular Piles. 


produced and was delivered in 3-cu. yd. 
lorries either to the casting yard or to the 
seaward end of the railway embankment 
whence it was conveyed to the jetty in 


skips on the railway. During night shifts, 
and at other times when supplies from this 
plant were not available, concrete with- 
out an air-entraining chemical was mixed 
on the site. There was a stand-by mixer 
in the casting yard, and mixing plants 
at the end of the embankment and on the 
staging by the caisson berth. 
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for the concrete placed in the joints be- 
tween the precast members of the pier- 
head trestle and berthing islands. The 
larger plant, which had a 14 /10 mixer, was 
used for, concreting the decks of these 
structures, the concrete being deposited 
through a short length of chute. 
Rectangular Piles. 

The 16-in. by 14-in. rectangular piles, 
of which there are 637 in the approach, 
are from 55 ft. to 85 ft. long and weigh up 
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Fig. 5.—Driving Rectangular Piles with 4-tons Hammer. 
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to 9 tons each Under each ordinary 
transverse frame there are three vertical 
piles and two piles inclined at a batter of 
I : 3, or in some cases four vertical piles 
The frames are at 20 ft. centres and the 
distance between the outer piles is 47 ft 


Fig. 6._-Cylindrical Piles on Concrete 


Mould-base. 


Transporting a Cylindrical 
Pile. 


LARGE JETTY. 
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The piles were brought from the casting 
yard to the site on the temporary railway 
(Fig. 3) parallel to the approach, and were 
lifted by a three-point suspension by the 
pile-driver acting as a crane 

The vertical piles were driven by a 
cantilevered frame (Fig. 4), the under- 
carriage of which comprised two trans- 
verse steel beams 14 ft. apart carried on 
two bogies running on longitudinal mono- 
rails 47 ft. apart Che frame was carried 
on steel cantilevers supported on and 
rotated about a four-wheel bogie on rails 
on the transverse beams rhe longi- 
tudinal beams were supported on a lower 
tier of transverse beams bearing on piles 
already driven, the heads of which were 
cut off and protected by a steel cap. The 
length of the cantilever was such that 
piles were driven 20 ft. ahe ad of those 
supporting the undercarriage The set 
to which the piles were driven was 12 in 
for 120 blows from a 4-tons single-acting 
steam hammer (Fig. 5) falling 18 in Che 
points of the piles, which are driven to 
gravel overlying clay, are wedge-shape 
and are protected by steel plates rhe 
inclined piles were driven from an ordin- 
ary pile-frame travelling on a grid laid on 
the vertical piles. 


Cylindrical Piles. 


There are 503 32-in. diameter precast 
hollow piles 75 ft. to 90 ft. long weighing 
up to 18 tons each in the trestles and 


berthing islands. The thickness of the 
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Fig. 9.—Driving Cylindrical 


wall of the pile is 5} in. 


The moulds were 
parts The lowest part 
a segmental concrete cradle, seen in 
Fig. 6, cast on the bed of the casting yard 
for the full lengthofthe pile. The cradles 
of which there were 38, formed the bottom 
quadrant. The two side quadrants were 


in 
was 


five separate 
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Piles with 8}-tons Hammer. 


shaped by shutters in short lengths made 
of stout timber templates with steel plat 
attached [The upper quadrants 
shaped by two steel shutters which 
hinged about the shutters below, and 
were brought into position when the con- 
crete had been placed in the lower half of 


were 


ZIT 











CONSTRUCTION OF 
the pile. The hinged shutters did not 
meet at the top of the pile, a gap being 
left for placing the concrete. The top 
face of the concrete in the gap was fin- 
ished by hand. The shuttering for the 
cylindrical cavity was a collapsible core 
The lower ends of the piles, which are flat, 
are protected by welded steel plates 
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driven after the site had been dredged 
to the general level of about 41 ft. below 
datum, that is to 34 ft. below low-water 
at ordinary spring tides 

Two 9o-ft. floating pile-drivers, which 
could be converted to cranes, 
brought by sea from Holland. Each was 


were 


mounted on a pontoon 60 ft. wide and 











Fig. 10.—First Stage of Construction of Caisson. 


The cage of reinforcement bars for a 
pile was fabricated in sections on a trestle 
immediately over the cradle on to which 
it was lowered by hand. 

When the concrete had hardened, the 
four pieces of shuttering were removed 
and the piles remained on the cradle 
(Fig. 6) before being transported by the 
site railway (Fig. 7) to the berth where 
they were placed on a barge (Fig. 8) 
carrying four piles at a time to floating 
pile-drivers (Fig. 9). The piles were 
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70 ft. long. When at anchor, the drivers 
could operate over an area I1oo ft. by 
40 ft. The hammers were 8$-tons single- 
acting steam hammers. About fifteen 
piles were driven weekly by each pile- 
frame. The bearing strata are gravel 
and clay, into which the piles were driven 
to a set of 80 blows to 12 in. when the drop 
of the hammer was 2 ft. The heads of 
the piles were cut off at the level of the 
seating of the precast frames carried by 
the piles, but the reinforcement projected 
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Fig. 11. 
Afloat 


Foreground : Caisson on Platform (Jacks to the right). 
lower part of wall under Construction). 


LARGE JETTY. 


=) 


Middle : Caisson 


Background : Upper part 


under Construction. 


3 ft. above this level so as to bond with 
cast-in-situ concrete forming the seating 
of the precast frames 


Caissons. 


The two berths for casting caissons were 
immediately behind the pierhead trestle 
and each comprised two principal parts. 
In the first part a timber platform on 
steel beams (Fig. 10) was suspended by 
rods from four hydraulic jacks each of 
120-tons capacity for the 40-ft. caissons 
and 70 tons for the 36-ft. caissons. The 
jacks were supported on a timber trestle. 


E—October, 1951. 


The bottom and 24 ft. of wall of a caisson 
were cast on the platform. After seven 
days the platform was lowered and at 
high-water t’1e caisson was floated to the 
second part of the berth where bailast 
concrete was added to increase the 
draught from 9g ft. to 15 ft Che wall was 
then constructed up to a height of 45 ft., 
and more ballast added to give a draught 
of 29 ft. The wall was then completed 
to a total height of 66 ft., the draught 
being 33 ft., and the caisson was towed to 
and temporarily sunk at a convenient 
place for storage. Some stages in the 
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CONSTRUCTION OF 


construction of the caissons are seen in 
Figs. 10 to 12. 

The construction of a caisson took 
about five weeks. Continuously-moving 
forms were used for the walls, the rate of 
construction being from 4 in. to 6 in. per 
hour. Concrete for the walls constructed 





LARGE JETTY. 


(CONCRETE) 
57 ft. below datum. Immediately before 
sinking the caisson, silt was removed from 
the hole by an 8-in. compressed-air pump, 
and gravel deposited through an 8-in. 
tremie and screeded by divers to form a 
level bed. Water was pumped from a 
caisson in storage and the caisson was 












































12.—-Caisson Being Towed, showing Moving Form. 


Fig. 13. 


while on the platform was mixed at a 
plant at the casting berth and hoisted in 
wheelbarrows by a 15-cwt. mast-hoist. 
While the walls did not exceed 45 ft. high, 
concrete was placed by a 10-tons derrick 
crane having a 100-ft. jib and, when 
exceeding this height, by a 3-tons crane 
on a 30-ft. tower (Fig. 11) 

At the permanent position of each 
caisson a hole was dredged to gravel about 
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Part of Pierhead and a Caisson in Position. 


towed to the permanent position into 
which it manceuvred by two craft 
just before high-water The caisson was 
then sunk at the rate of about 1 ft. per 
minute by admitting water through two 
10-in When grounded, the cais- 
son was partly filled with sand At this 
stage the wall projected about 3 ft above 
high-water and was continued upwards 
by concrete cast in panel shutters 


was 


valves 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED 
CONSTRUCTION THROUGHOUT 


POSITIVELY NO WELDING 
EACH UNIT A COMPLETE ASSEMBLY 
ENGINEERED WITH ACCURACY AND PRECISION 


STEEL FORMS will be on view at the 
BUILDING EXHIBITION, OLYMPIA, NOV. 14-28, 
ON OUR STAND No. 342, ROW T 
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Fig. 14. 
Precast Frames. 


In the pierhead-trestle, berthing islands, 
and connecting trestles there are about 
170 precast frames (Figs. 13 and 14), those 
in the pierhead-trestle weighing about 
18 tons each and in the berthing islands 
ro tons each. There are more than 1000 
precast struts and gangways. Each 
frame was cast on a concrete base of the 
same shape as the elevation of the frame 
and projecting above the casting bed. 
Twenty bases were used. After the rein- 
forcement had been placed, wooden side 
shutters were placed against the edges of 
the base which acted as a template for the 
mould. When a frame was sufficiently 
matured, it was taken on the site-railway 
to the same loading berth as the cylind- 
rical piles, and thence by barge to the 
erection position. The precast struts 
were dealt with in the same manner. 

The frames and struts on one side of the 
structure were lifted into position by a 
30-tons floating crane, and the struts on 
the other side by a 3-tons floating crane. 


Or tober, I95I. 
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Part of Pierhead Trestle : 


LARGE JETTY. 


Floating Mixer on left. 


Cylindrical steel caps (Fig. 13) attached 
to the top of the cylindrical piles sup- 
ported the frame temporarily and also 
supported the staging and working plat- 
form and served as shuttering for the 
concrete cast in situ to support perman- 
ently the frame. 

The contractors for the civil engineering 
work are Messrs. Christiani & Nielsen, 
Ltd., who also designed the civil engin- 
eering structures in collaboration with 
the Standard Oil Development Corpora- 
tion with the exception of the approach 
which was designed by the Corporation 
Construction commenced in January, 
1950, and the first berths were completed 
in August, 1951; it is expected that the 
remainder of the work will be complete 
in the autumn of this year. The total 
cost of the civil engineering work is about 
£1,600,000. At the peak period of con- 
struction about 1250 workmen, 15 general 
foremen, 30 trades foremen, and 25 
clerks, storekeepers, etc., were employed 
in addition to 25 civil and mechanical 
engineers. 
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WORKS AT CLACTON. 
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Coast Protection Works at Clacton. 


COAST-PROTECTION works comprising con- 
crete groynes and a sea-wall at Clacton- 
on-Sea are described by the Borough 
Engineer and Surveyor, Mr. W. Aiston, 
in a recent number of the Journal of the 
Institution of Municipal Engineers, from 
which the following is abstracted. 


The Main Groynes. 
Owing to the deterioration of existing 
timber groynes, all new groynes are of 


The concrete in the core of the wall is 
I:2:4 with gravel aggregate graded 
from 1} in. to 3} in. The exposed faces 
are finished with 4-in. of 1:1}: 3 con- 
crete, the aggregate in which was, in the 
early parts of the work, }-in. granite 
chippings. Tests indicated that the re- 
sistance of gravel aggregate to abrasion 
from beach material was as good as that 
of the granite aggregate. The face of 
granite concrete was therefore omitted in 





}- Ft 








Leet UTTRESS 
i-¢ age 
+ 


A 





| CAPPING 
16 Brau 
eae — 








> . . 
7 ——s MAK O 
Z min, 70 
> time AC. OO 


MAK, i207 "1S 
4 MIN, ia*@« 
L 





Fig. 1.—Typical Cross Section of Main Groyne. 


concrete and are 310 ft. long (Fig.1). At 


the landward end are a ramp and steps, 
and a sluice with timber planks by which 
the drift of sand and shingle can be partly 
controlled. Seaward from the sluice the 
groyne is of plain concrete and is of con- 
stant shape but decreasing size. The 
sides are vertical, and buttresses and steps 
are provided to break scour action. The 
toe-piles are 12-in. by 6-in. or 7-in. rein- 
forced concrete sheet-piles with bird- 
mouth joints and to ft. to 15 ft. long. 
The groyne is divided into bays each 
11 ft. 6 in. long keyed together by a 
tongue-and-groove joint for the full 
height. Dowel-bars 5 ft. long and 1} in. 
diameter are provided at the bottom 
across each joint. Every third joint is 
an expansion joint having a }-in. gap 
filled with bituminised cork. 
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later parts of the work, and gravel graded 
from ? in. to } in. used. 

Each groyne was constructed within 
a cofferdam extending above high-tide 
level. Excavation was carried down to 
a firm clay, called platimore, and the 
concrete sheet-piles were driven. The 
six longitudinal reinforcement bars in 
each pile projected 5 in. above the head, 
and the ends were bent outwards to key 
into the 18-in. square capping beam. 
The shuttering for the concrete in the 
groyne was steel-faced timber and, where 
the 4-in. cover of fine granite concrete 
was provided, 18-in. by 12-in. sliding steel 
plates were used to separate the two 
concretes. The concrete was delivered to 
the shutters in I-cu. yd. skips and was 
spread over the area of one bay. 

The greatest amount of concrete to be 
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MEMBRANE GURING 


Sales of ‘‘ Ritecure ’’ are backed by expert technical knowledge of efficient and 
economical concrete curing. Production is under the control of our laboratory 
where extensive tests and research are continually carried on to ensure the 
maintenance of the high standard of our products. 

To ensure efficient application of ‘‘ Ritecure,"’ we have built up a large fleet of 
power-driven spray units specially designed for spraying ‘* Ritecure.’’ These are 
available for hire and are maintained by our fully-equipped service department. 


RITECURE SPRAYING UNIT READY FOR USE 


STUART B. DICKENS 


MANUFACTURER 


LONDON OFFICE: 36 VICTORIA STREET, S.W.| 
TELEPHONE: ABBEY 4930 


WORKS : OLD MILTON STREET, LEICESTER 
TELEPHONE : LEICESTER 30390 
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A general view of the new coking plant at the East 
Greenwich Gasworks, designed and constructed by 
Messrs. Simon-Carves, Ltd., for the South Eastern Gas 
Board. All the structures shown are supported on 


Simplex Concrete Cast-in-Situ Piles. 


SIMPLEX GONGRETE PILES :10. 


25 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, S.W.7 


Telephone: Fremantle 0035-6 
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placed in one bay was about 50 cu. yd 
and the average time taken to place this 
amount was about 74 hours when a 4-in. 
granite-concrete cover was provided and 
54 hours when using concrete of one 
quality only. In the part of the groyne 
at the steps about 170 cu. yd. of concrete 
were placed in about 22 hours. About 
1250 cu. yd. of concrete were placed in 
the first groyne in addition to the concrete 
in the piles. 


Intermediate Groynes. 


Intermediate groynes, which were con- 
structed in 1942-43, are at about 330-ft. 
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WORKS AT CLACTON. 


Each bay 
is 15 ft. long, adjoining bays being keyed 
together by a tongue-and-groove joint and 
seven 1}-in. mild steel dowel-bars near 
the bottom. Allowance is made for ex- 
pansion at alternate joints, in which a 
4-in. slab of bituminised cork is inserted 
A water-seal is provided by a copper strip 
across the joint. 

The length of the wall is 660 ft. in a 
straight length which for constructional 
purposes was divided into five parts each 
about 130 ft. long and each built within 
a steel sheet-pile cofferdam. At no time 
did work proceed on more than two parts 
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Fig. 2. 


intervals and extend 100 ft. seaward from 
the wall. They comprise 1I2-in. square 
reinforced concrete grooved piles from 
15 ft. to 28 ft. long at 6-ft. centres. Rein- 
forced concrete slabs 5 ft. 4 in. long and 
Ir in. by 5 in. in 
grooves in the piles. 


cross section fit in 


The Sea-wall. 


The new sea-wall has three horizontal 
10-in. steps in addition to a batter on the 
seaward face (Fig. 2). To protect the 
foundation against scour, 13-in. by 7-in. 
V-jointed reinforced concrete sheet-piles 
10 ft. 6 in. long are driven to below mean 
low-water level in front of the wall. 
Above the piles is an 18-in. square rein- 
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Cross Section of Sea Wall. 


After excavating, the reinforced concrete 
sheet-piles were driven and the capping- 
beam constructed. The shuttering for 
the wall was a steel travelling shutter 
(Fig. 3) suspended inside a gantry by 
three jacks at both ends. The gantry 
moved on a track one rail of which 
on the capping-beam and the other on 
the ground behind the wall. Striking, 
moving, and re-setting were completed in 
a few hours The length of the shutter 
was 15 ft. 3 in., and overlapped the com- 
pleted part of the wall by 3 in 

The wall is of 1:2:4 concrete. An 
immersion vibrator was used for com- 
pacting the concrete at the stepped sec- 
tions of the wall, the remainder being 


was 
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consolidated by treading and hand pun- 
ning. In each 15-ft. bay there are about 
50 cu. yd. of concrete which were placed 
in six hours. The cost of the sea-wall was 
about £35 per foot. 

As it was possible to construct only a 
short length of sea-wall at present, tem- 


Fig. 3. 


porary protection of the remainder of the 
foreshore is provided by a wall of 13-in 
by 7-in. reinforced concrete sheet-piles 
21 ft. long driven 4 ft. below mean low- 
water level and stiffened by timber 
walings and struts bearing against timber 
piles. When the sea wall is extended the 
upper part of the piles will be cut off and 
a reinforced concrete capping-beam cast 
on top. Two pile-frames worked con- 
tinuously on this temporary wall, and 
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each frame drove up to thirteen piles a 
day through about 2 ft. of beach material 
and 12 ft. of clay containing small clay 
stones, which caused difficulties in driving. 
Often by hard driving the piles displaced 
the stones, but in some cases the stones 
caused the piles to twist slightly or become 


Travelling Shutter for Sea Wall. 


inclined. The distorted piles have not 
been withdrawn because of the difficulty 
of so doing and redriving them plumb, and 
the only detriment to the wall is its 
appearance. When the construction of 
the sea-wall proceeds, the alignment will 
be trued by the capping-beam. The cost 
of this wall, including drains, timber 
piles and struts, was about {18 per ft. 

The contractors were Messrs. G. Percy 
Trentham, Ltd. 
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No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to I5 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock. Write or phone. 


TRIANCO LTD. (D. 26) 
Imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 
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SOIL CONSOLIDATION. 


Effect on Concrete of Chemicals used in 
Consolidating Soils. 


WE have submitted to Imperial Chemical 
Industries, Ltd., an inquiry on the effect 
on concrete of the chemicals commonly 
used in consolidating and as this 
is a matter of general interest we give 
their reply below 


soils, 


he chemicals most frequently used 
in two-fluid injection processes for chemic- 
ally consolidating loose ground or porous 
strata are solutions of sodium silicate and 
calcium chloride. Sodium 
sometimes added to the 
solution 


carbonate is 
sodium silicate 
Chere are also single-fluid pro- 
cesses based on sodium silicate solutions 
containing chemicals such as sodium 
bicarbonate, sodium aluminate, and borax. 
In the two-fluid process the end product 
is usually considered to be a complex 
mixture of gels of hydrated silica and 
sodium silicate with a small amount of 
calcium silicate, whilst in the single-fluid 
process gels of hydrated silica pre- 
dominate. The formation of any calcium 


silicate by interaction 
chloride and sodium silicate will be 
accompanied by the formation of an 
equivalent quantity of sodium chloride 
In our opinion the end products of 
these reactions can have no effect either 
on precast concrete or on concrete plac ed 
in position in contact with them These 
end-products are inert and neutral, and 
are not able to change in course of time 
into anything that could damage concrete 
Neither do we think that any sodium 
silicate or calcium chloride that may 
have been added in excess, or have failed 
to react, will have any significant effect 
on precast concrete, since neither chemical 
is harmful to concrete ; sodium silicate in 
fact has a beneficial hardening effect 
We should not be so confident if sulphates 
were used in any of these processes (for 
example aluminium sulphate has, we 
believe, been used on occasion in, the 
single-fluid process) since Portland cement 


between calcium 
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For the temporary lining of trenches and 
foundations. Prices and full particulars on 
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DORMAN LONG 
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COMPOSITE TRUSSED BEAMS. 


concrete in contact with soluble sulphates 
is liable to suffer disintegration. With 
regard to the effect, if any, that sodium 
silicate or calcium chloride could have on 
concrete placed in position in contact 
with them, as both chemicals accelerate 
the setting and hardening processes of 
Portland cement it would no doubt be 
possible for a very thin layer of the 
concrete in contact with the consolidated 
ground to set and harden somewhat more 
quickly than the rest of it. Even if this 
did happen we do not think it would have 
any significant effect on the concrete as a 
whole, for it is likely that the amounts 
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of sodium silicate or calcium chloride 
liable to be present after a consolidation 
process are so small that their effects can 
be ignored. There is in our opinion no 
danger of concrete in contact with ground 
containing traces of sodium silicate, gels 
of sodium silicate or silica, calcium 
chloride, sodium chloride, sodium car- 
bonate, or sodium bicarbonate suffering 
any slow attack over periods of years. 

‘“‘ Most of the information given in this 
letter is clearly a matter of opinion and, 
while our opinion is given in good faith, 
we cannot accept responsibility should 
time prove it to be wrong.’ 





Composite Trussed Beams. 


Fig. 1. 


To reduce the weight of precast concrete 
beams of long span, Dr. Ernst Deutsch 
describes in ‘‘ Beton-und Stahlbetonbau ”’ 
for March, 1951, a type of composite 
concrete and steel trussed beam used for 
the roof of a factory (Fig. 1). The 
compression flange is a rectangular pre- 
cast concrete beam 13} in. deep and 12 in. 
wide reinforced with four ,-in. bars in 
the top and bottom. The tensile flange 
and vertical members are welded steel 
channels. The trussed beams span about 
33 ft. and are designed for a total load of 
1344 lb. per ft. The tensile stress in the 
bottom tie is 19,900 lb. per square inch 
The fabrication of the trussed beams is 
simple. The channels are welded to- 
gether first and are then placed upside 
down in the mould for the concrete 
beam; plates welded to the ends of the 
channels enable the steel frame to stand 
in the mould. The trussed beams are at 
16 ft. centres and support precast slabs. 
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Loading tests were made on two proto- 
types of the trussed beams to determine 
the factor of safety in bending and shear, 
and to prove the stiffness of the composite 
member and the effectiveness of the 
bond between the steel channels and the 
concrete beam. The results of the tests 
were satisfactory, although under un- 
symmetrical loading it was possible to 
cause local overstressing of the concrete. 

This type of composite trussed beam 
effects a great saving of steel compared 
with a steel truss, and a great saving of 
weight compared with a concrete beam. 


Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 

including Accelerators, Retarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etc. 

For full particulars please write 

ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 
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Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word : minimum 10s. Other miscella- 
neous advertisements, 4d. a word : 10s. 
minimum. Box number ts. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 
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MINISTRY OF WORKS 


Drawing Office Staff are required in the Structural 
Engineering Division, for duty in London, Risley (War- 
rington) and principal provincial cities. Hostel accom- 
modation is available for men at Risley. Lonpon 
SALARY STRUCTURAL ENGINEERING ASSISTANTS, 
£340-£575 per annum. Minimum is linked to age 21 
with {20 additional for each year above, up to a maxi- 
mum entry rate of {480 per annum. LErapinc Struc- 
TURAL ENGINEERING ASSISTANTS, {570-675 per 
annum. Rates outside London are slightly lower. 
Applicants should be experienced in design and/or 
detailing of either reinforced concrete or structural 
steelwork. The work is varied snd not confined to 
standard schemes. Although these are not established 
posts, some of them have long term possibilities, and 
competitions are held periodically to fill established 
vacancies. Apply in writing, stating age, nationality, 
full details of experience, and locality preferred, to :— 
Curer StrRucTURAL Encineer, W.G. 10/BN., Ministry 
of Works, Abell House, John Islip Street, London, 
S.W.1. 











SITUATIONS VACANT. Experienced designers required 
for East Africa by long-established company of reinforced 
concrete specialists employed primarily on design of 
commercial structures. Unmarried men preferred. Salary 
commensurate with experience and qualifications. Box 
“ AG/106,” c/o 95 Bishopsgate, London, E.C.2. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers wanted for Southern Rhodesia and Union 
of South Africa. Candidates should have had at least 
five years’ experience of competitive designing. Free 
passages. Salary according to experience and qualifica 
tions. Details in confidence to Box “ AG/107," c/o 
95 Bishopsgate, London, E.C.2. 


SITUATIONS VACANT. Two reinforced concrete 
detailers required fer permanent staff, Westminster. 
Salary {600-{£750, according to experience. Applications, 
which should state age, details of experience, and salary 
required, to Box 2494, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Consulting engineers, West- 
minster, have vacancy for senior reinforced concrete 
detailer on their permanent staff. Commencing salary 
£850 p.a. Applicants must have had not less than five years’ 
experience in a good reinforced concrete drawing office in a 
reasonably responsible position. Applications, which will 
be treated in confidence, stating age and experience, to 
be sent to Box 2495, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Draughtsmen with experience 
in reinforced concrete and structural steelwork required 
by London consultants. Desirable age range 25 to 35, 
but applications will be considered on experience irrespec- 
tive of age. Box 2504, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Engineer required in London 
office for the design of prestressed concrete structures 
Only men with experience in this class of work will be 
considered. State age, experience, and salary required, 
to TwisTeEEL REINFORCEMENT, Ltp., 43 Upper Grosvenor 
Street, London, W.1. 


SITUATION VACANT. A British firm of contractors 
and civil engineers operating in Malaya and Borneo require 
a qualified engineer sufficiently experienced to take charge 
of major contracts. Write, with full particulars, to Box 
“ AG/168,” c/o 95 Bishopsgate, London, E.C.2. 
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SITUATIONS VACANT. Established firm of reinforced 
concrete engineers and designers operating in the provinces 
is considering opening up a prestressed concrete depart- 
ment. Applications are invited from young engineers 
experienced in this material to take charge of developments 
in this department. Please write in first place giving 
particulars of training, experience, and salary required. 
Box 2500, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 

SITUATIONS VACANT. Required for Karachi, Pakistan, 
one chief designing engineer with sound knowledge of 
reinforced concrete design, and two assistant engineers, 
by well-known civil engineering contractor First-class 
salaries for right men. For interview in London, send 
particulars of age, education, training, qualifications, and 
experience, etc., stating whether single or married and 
when available. Box 2501, CONCRETE AND ConsTRU¢ 

TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATIONS VACANT. Engineers experienced in rein 
forced concrete construction required in Bombay and 
Singapore by well-known civil engineering contractor. 
First-class salaries for right men. For interview in London, 
send particulars of age, education, training, qualifications, 
and experience, etc., stating whether single or married 
and when available. Box 2502, Concrete anp ConstTrvuc 

TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 

SITUATION VACANT. Reinforced concrete designer 

draughtsman required by consulting engineers, West 
minster. Range of work is varied and post is not tempor 
ary. Experience in leading a small team will influence 
remuneration, as this will be based on qualifications and 
experience. Salary range contemplated but subject to 
consideration is 4600-4700. Please indicate experience 
and previous employment and any particular qualifications, 
to Box 2503, CONCRETE AND CONSTRUCTIONAL ENGINEER- 
ING, 14 Dartmouth Street, London, S.W.r. 


SITUATION VACANT. Purchasing supervisor for inter- 
national construction firm’s London office. Engineering 
graduate preferred with general knowledge of mechanical 
equipment, purchasing experience, and administrative 
ability. Age 35-so. Good salary commensurate with 
experience. Give full details of qualifications and educa 
tion in application to Box “ SP/48,” c/o 95 Bishopsgate, 
London, E.C.2. 


SITUATIONS VACANT. Detailer draughtsmen with 
experience in reinforced concrete work required by consult 
ing engineer at Bayswater Permanent positions, good 
salary, and prospects. Apply with full details, to Clarke, 
NicHouits & Marcet, 21 Westbourne Grove, London, W 
or telephone Bayswater 6816 for appointment 


SITUATIONS VACANT Assistant engineers or designers 
wanted at once for consulting engineers’ office in Londor 
Must have some experience in design of reinforced concrete 
structures, preferably road bridges. Age 25 to 35 Salary 
according to qualifications and experience Write, giving 
full particulars of qualifications and experience, to Box 
No. 5225, c/o CHaRLes Barker & Sons, Lrp., 31 Budge 
Row, London, E.C.4 


SITUATION VACANT The Concrete Development Co., 
Ltd., require a designer-draughtsman at their works at 
Iver, Bucks., who will also carry out other duties such as 
concrete control and testing The work will deal mainly 
with prestressed concrete, and an educational standard to 
Higher National Certificate level is necessary. Write, 
Stating age, experience and salary required, to the 
Concrete DeveLorment Co., Ltp., 1 Queen Anne's Gate 
London, S.W.1 


SITUATIONS VACANT Junior and senior draughtsmen, 
with good experience in all branches of reinforced concrete, 
wanted for consulting structural engineer's office. Ex 

perience in structural steelwork an advantage Salary 
according to age and experience Please apply in writing 
to F. J. Samvery, 8 Hamilton Place, London, W.1. 


SITUATION VACANT. Engineer, with degree or equi- 
valent in engineering, required by the British Cast Concrete 
Federation to assist in development work connected with 
concrete vibrators, etc., at research laboratories of the 
Cement and Concrete Association, Wexham Springs, near 
Slough Applicants should preferably be under 26 years 
of age, but if older should have had experience in allied 
fields. Applications, giving full details, including qualifica 
tions, age, experience, ability, and commencing salary 
expected, should be addressed in writing to Secretary, 
B.C.C.} 17. Amherst Road, Ealing W.13 


(Continued om page \iv.) 
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PURCHASING EXECUTIVE. 
An engineer with administrative 
ability and extensive experience 
in purchasing heavy engineering 
equipment and machinery is re- 
quired to head department of 
large petroleum refinery construc- 
tion and engineering firm in City 
of London. Salary will be fully 
commensurate with the require- 
ments of this important position 
in expanding organisation, and 
will be dependent on experience 
and qualifications, of which fullest 
details may be written in con- 
fidence to Box 2505, CONCRETE 
AND CONSTRUCTIONAL ENGINEER- 
ING, 14 Dartmouth Street, London, 
S.W.1. 











WELL-KNOWN ANGLO-AMERICAN ENGINEER 
ING AND CONTRACTING FIRM in the City of 
London re res for oil refinery work 


TWO SENIOR REINFORCED CONCRETE DI 
SIGNERS—Chartered Structural and/or Chartered 
10 years experience in 

merete structures 

ng, rait founda 

assume respon 


nd direct 2 draughtsmen 


ONE SENIOR ARCHITECTURAL DESIGNER 
DRAUGHTSMAN Sho have minimum 10-15 

; I i architectural layout 
Must be ent vy familiar wi uilding materials 


heating and ventilating details 


years’ experience 1 


RESSURE VESSEL DESIGN-DRAUGHTS 
8-10 years’ experience in draughting office and 
shop of Welded Pressure Vessel design, construction 
and =inspectior Must be completely familiar with 
A.P.1./A.S.M.E. Codes and Standards 


FOUR PIPING LAYOUT DESIGNERS. H.N.C. or 
equivalent, with minimum of 1o years’ piping exper 
lence ; must be « le of designing complete pipework 
installation for inet nd chemical plants to A.S.A 
Standards ) nts must | able to direct 4-5 


draughtsmen 


ONE MECHANICAL EQUIPMENT ENGINEER 
Grad. 1.Mech.f Must be familiar with British 
equipment manufacturers, thorough knowledge of 
design and construction of compressors, blowers, 
turbines centrifugal and _ reciprocating pumps 
Minimum 10 years’ experience, preferably within oil 
refinery field 


ONE HEAT EXCHANGER DESIGNER 
DRAUGHTSMAN. H.N.C. or equivalent. 8-10 
years’ experience in draughting office and shop 
Must be familiar with A.P.I. Code and T.E.M.A 
Standards. Capable of turning out design drawings 
from Data Sheets and Specifications 


rwo P 
MEN 


Excellent salaries and opportunities are offered to men 
of ability and ambition. Give full details of age, 
experience, etc., to Rox 2507, CONCRETE AND Con 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1 
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SITUATION VACANT Senior reinforced concrete 
designer required by expanding Midlands firm of engineers 
ind contractors. Pension scheme in operation. Box 2506, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 
SITUATIONS VACANT Simon-Carves, Ltd., 
several vacancies for experienced draughtsmen in 
following fields: Boiler pipework and general power plant 
design, coke oven and by-products plant design, coal 
washing and mechanical handling plant design, general 
chemical plant layout and design, reinforced concrete and 
structural steelwork design Excellent working conditions 
ind prospects are offered for men with good experience 
ind ability. Canteen, welfare and «sports facilities 
Pension scheme in operation Please send full details of 
experience, age, and training nd quoting PE/7o1, t 
PERSONNEL & TRAINING MANAGE Simon-Carves, Lrp 
Cheadle Heath, Stockport 
SITUATION VACANT Position of chief clerk is offered 
by Anglo-American engineering and contracting firm in 
City ot London. Duties include responsibility for the 
operation of the blue-print and “ditto” office, for the 
filing, release and control of drawings, the recording of 
foreign prints, distribution and requisition of office supplies 
Write Box SP/133, « 95 Bishopsgate, London, E.C.2 
SITUATION WANTED. 
SITUATION WANTED. Reinforced concrete. Gentle 
man with extensive experience in all branches seeks change 
Responsible position required, preferably involving repre 
sentation in South Wales, where a connection already 
exists among architects and Councils Box 2508, 
CONCRETE AND CONSTRUCTIONAI ENGINEERING 14 
Dartmouth Street, London, S.W.1 


FOR SALE. 


FOR SALE. Sacks, bags, and curing cloths for sale. You 
want the best type and quickest delivery. Write Joun 
Braypon, Lrp., 26 The Highway, London, E.1. Tele- 
phone: ROYal 1044. 

FOR SALI 60 tons of Sommerfeld mesh wire with 3 in. 
rods at 9 in. centres Pike Bros., Colnbrook, Bucks 
lelephone: 175 


PATENT. 

PATENT The Proprietor of British Patent No. 601398 
for “IMPROVEMENTS IN AND RELATING TO 
SHUTTERS FOR USE IN BUILDING CONSTRU( 

PIONS”, desires to enter into negotiations with a firm 
or firms for the sale of the patent or for the grant of 
licences thereunder. Further particulars may be obtained 
from Marks & CLERK 7 & § I In’s Inn Fields 
London, W.C.2 


WANTED. 

WANTED. “ Concrete and Constructional Engineerir 
Copies published since 1939. Complete sets or odd copies 
Good price paid by an Institution which requires them 
for its library Box 2499, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street ondon, S.W.1 
WANTED URGENTLY Complete w single copies 
of “Concrete and Constructional ngineering "" and 
‘Cement and Lime Manufacture "’ 1940-1950. Offers, to 
STECHERT-HAFNER, 2 Star Yard, Carey Street, London 
W.C.2. 
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AI7 CEMENT 


QUICK SETTING 
EXTRA RAPID-HARDENING 


Full particulars of ‘417 Cement’ will be sent on application to:— 


THE CEMENT MARKETING COMPANY LIMITED 


PORTLAND HOUSE~+ TOTHILL STREET-LONDON-: SW: 


G. & T. EARLE LTD * WILMINGTON: HULL 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD + PENARTH * GLAM 
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Every 

well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


REINFORCEMENT FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle. Sheffield, Cardiff, Glasgow, 
Dublin, Belfast 
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